A survey of natural radionuclide level with depth in wasteland soils in some locations in Abeokuta was carried out in February 2013. Samples were collected at 10 cm depth interval from each of the locations visited. They were collected into containers with length 9 cm and width 7 cm and then sundried(NO, it should be room dried). The different soil samples picked from different locations were not mixed together in order to avoid cross contamination of the soil samples. Analysis was carried out on each of the soil samples and the specific activity concentration of the radionuclides 40 indicate that the radiation level within the dumpsites pose no significant health risk on the people living close to the dumpsite. Also, it was observed that as radionuclides are leached down, activity concentration reduces but may be altered again by factors such as the type of radionuclide, composition of subsurface materials, rate of ground water movement and the soil particles with which the radionuclides are connected.
INTRODUCTION
In physics, radiation is a process in which energetic particles or energetic waves travel through a vacuum or through matter-containing media that are not required for their propagation. Radiation can be classified as either ionizing/non-ionizing according to whether it ionizes or does not ionize ordinary chemical matter.
Ionizing radiation is the radiation with sufficiently high energy which can ionize atoms. Because living cells and more importantly the orbit in those cells can be damaged by this ionization, it can result in an increased chance of cancer. In Non-ionizing radiation, the kinetic energy of particles is too small to produce charged ions when passing through matter. For non-ionizing electromagnetic radiation, the associated particles (photons) have only sufficient energy to charge the rotational, vibrational or electronic valence configuration of molecules and atoms (Kwan-Hoong Ng, 2003) .
In 1895, the German physicist Wilhelm Roentgen identified penetrating radiation, which produced fluorescence, and which he named X-rays. In 1896 two months later, Henri Becquerel discovered that penetrating radiation, later classified as α, β and γ rays, were given off in the radioactive decay of uranium and thus opened a new field of study of radioactive substances and radiations they emit (Katse, 2004) . K. The radioactivity varies from one soil type to the other depending on the mineral makeup and composition. The objective in the measurement of the radioactivity in soil is to asses the radionuclide concentrations; and these concentrations may be used to characterise substances and relate the radiometric properties to physical properties of the material. This may be of use in mineral separation for example (Katse, 2004) .
According to the work of Umar et al (2012) in measuring natural radioactivity in environmental samples (soil, vegetation and water) from the (Idu) industrial district of Federal Capital Territory (FCT) Abuja, Nigeria was measured by means of gamma-ray spectrometer with NaI (Tl) detector to establish a baseline data for activity concentration of 40K, 226Ra and 232Th. The highest activity concentration of 40K, 226Ra and 232Th were found in soil collected from location S2 (943.1 Bq/kg), in vegetation VC (82.3 Bq/kg) and in soil collected from location S3 (107.3 Bq/kg), respectively, where only the activity from S2 is higher than the world average of 420 Bq/kg and the highest activity concentrations of both 226Ra and 232Th from VC (82.3 Bq/kg) is above the world average of 50 Bq/kg. Results from the twelve field samples analysed also indicated that the activity concentration due to 40K in the soil samples ranked highest against the lowest value obtained for sediments in the water samples.
Jone et al (2008) carried out an assessment of the natural radiation dose to wildlife in England and Wales to determine the contribution it may make to the total radiation dose estimated during environmental Th and K data were used to derive activity concentrations of 238U and 232Th series radionuclides and 40K. External dose rates to wildlife were then estimated from derived media concentrations; internal dose rates were estimated from measured activities in biota or activities predicted using recommended concentration ratios. Odusote et al (2014) , in their study to measure the radionuclides in the t in mining soil mounds from the Jos Plateau, Nigeria and to evaluate the impact of radiation on the environment where the soils are used as building materials. Gamma spectrometry was employed via a NaI(Tl) detector to determine the activities of the radionuclides 40K, 238U and 232Th in ten (10) Meindinyo and Agbalagba (2012) , carried out the alpha and beta activity concentration and heavy metal assessment of soil and water in and around Imirigin oil field has been carried out(restructured the sentence Please). The study area was subdivided into five locations, Soil and water samples were collected from field undisturbed environment and oil spilled areas. Sample collection and preparation follows standard procedures. In situ measurement was conducted for pH and electrical conductivity, heavy metal analysis was carried out using Atomic Absorption Spectrophotometer (AAS) and gross alpha and beta activity concentration was by using gas filled proportional counter. water from sampled locations may pose some long term health hazards to the public users though soil from the area is still safe as construction material for buildings.
PROBLEM STATEMENT
Natural radionuclide that finds their way into the environment may cause harmful effects and pose threats and danger to the human health by radiation poisoning. Therefore a study of this nature will provide information on the activity concentrations of natural radionuclide in dump sites with depth beneath the earth surface.
OBJECTIVES
The general objective of this study is to determine the magnitude of the negative impact of natural radionuclide with respect to the exposure from dump sites in Abeokuta. Also the work aims to measure the activity concentrations of natural radionuclide in dump sites varying with the depths of 10cm, 20cm, 30cm and 40cm; to measure the outdoor annual effective dose equivalent; and to measure the gamma absorbed dose rate of the natural radionuclide.
MOTIVATION OF RESEARCH
Radiation emission characterization of waste dumpsites and measurement of radiation level in refuse dumps (Odunaike et.al, 2008) show the level and long term effects of these radiations if not properly monitored. The proper monitoring and evaluation of the radiation emanating from dumpsites in order to provide accurate data as a part of environmental monitoring research for proper assessment of radiation exposure rate of the Abeokuta metropolis and also the environmental pathways of radionuclide beneath the earth surface motivated this research.
LITERATURE REVIEW
Man is continuously exposed to ionizing radiation from naturally occurring radioactive materials (NORM).
The origin of these materials is the earth crust, but they find their way into the soil, building materials, air water, food and the human body itself. In many parts of the world, building materials containing radioactive materials have been used for generations. The earth is naturally radioactive and about 90% of human radiation exposure arises from natural sources such as cosmic radiation, exposure to radon gas *Tel.: +234(0)8036684498 E-mail: bellomo68@yahoo.com and terrestrial radionuclides . However, it has been observed that the type and concentration vary considerably depending on the soil type. The effects of the radiation emitted by different radionuclides depend on the over lining soil material (thickness and type), its chelating agents and physio-chemical properties (Believermis et al., 2009 ).
Solid waste other than hazardous or radioactive material are often referred to as municipal solid waste (MSW). Municipal solid waste is useless unwanted material discharged as a result of human activity.
Human activity creates wastes and it is the way this waste is handled, stored, collected and disposed of that constitute risk to the environment and public health. In the urban area especially the rapidly urbanizing cities of the developing world, problems and issues of solid waste management are of immediate importance. However, rapid population growth of most municipal authorities is to provide even the basic services when waste is collected. They are disposed of in uncontrolled dumpsites and/or burnt polluting water resources and air (Onibokun et.al, 2000) . Municipal solid waste includes waste generated from residential, commercial, industrial institution, construction, demolition process and municipal services.
In most cases however, 'landfill' in developing countries is usually an unlined shallow hollow (often not deeper than 50cm). Zurbrugg (2002) referred to it as 'dumps' which receives solid wastes in a more or less uncontrolled manner, making a very uneconomical use of the available space and that which allows free access to waste pickers, animals and flies, and often produce unpleasant and hazardous smoke from slow-burning fires. Besides, instances have been revealed that even the lined(protected landfills have been inadequate in the prevention of ground water contamination (Lee and Lee, 2005) .
In Nigeria, open dump is almost the very option for solid waste disposal, millions of tons of these wastes from a variety of sources; industrial, domestic, agricultural find their way into the soil. These wastes end up interacting with the soil system waste disposal, even in the capital cities. Sanitary landfill however is rare and unpopular except perhaps among few institutions and few affluent people. The soil is the primary recipient of solid waste (Nyle and Ray, 1999); millions of tons of these wastes from a variety of sources;
industrial, domestic thereby changing the physical and chemical properties (Piccolo and Mbagwu, 1997) .
The accumulation of contaminants is aided by the capacity of soil to bind with clay minerals and organic substances. Their accumulation has multiple effects in the usability and functions of soil in the ecosystem.
Wastes constitute an environmental and public health nuisance in major cities all over the world. Thus, governments consider waste management as an essential social service whose budgetary provision is made in line with population projections (Eja et.al, 2010) . Hazards posed by such dumpsite are not only in term of odour and presence of disease causing micro-organism, but can arise from the radiation emanating from such dumpsite (Ojoawo et.al, 2011) . It has also been established that vegetation and environmental fields in Nigeria contain traces of radionuclides (Akinloye and Olomo, 2005) . All these are contained in the domestic waste which are indiscriminately dumped on open fields, farm soils, quarry sites, rivers, well and boreholes, industries and even on road sides and mechanic workshops. In addition, industrial wastes that are liable to contain traces of radionuclides are also dumped indiscriminately. *Tel.: +234(0)8036684498 E-mail: bellomo68@yahoo.com
Consequently, the radionuclide content in the waste dumpsite, if not properly managed emits mixed radiation to the environment (Eja et.al, 2010) . Solid is an asset when properly managed and Nigeria government has been and is being invested much on solid municipal waste management in cities one of which is Abeokuta, a case study, nevertheless the goal has not been met. Ideally wastes should remain immobile and unreactive but if water reaches the waste package, some radionuclides may dissolve or leach and move away from the disposal area. Radionuclides may be transported by water to the saturated zone and migrate with ground water flow depending on the type of radionuclide, the rate of ground water movement, the composition of subsurface materials, and time, a plum of contaminated wells and surface water. Depending on the type of radionuclide, the gas permeability and water content of the subsurface materials, volatile radionuclides can diffuse from the disposable area into the atmosphere such as radon. As radionuclides move away from the disposable area, their concentration may be lessened in severity by a number of physical and chemical processes.
METHODOLOGY

DESCRIPTION OF ABEOKUTA (THE STUDY AREA)
The study was carried out in Abeokuta is an ancient city; therefore many of the dumpsites are illegal and are situated very close to the residential areas which are liable to pose more threats than when they are a far off. *Tel.: +234(0)8036684498 E-mail: bellomo68@yahoo.com 
SAMPLE COLLECTION
Four densely populated areas were covered within Abeokuta metropolis. Table 1 shows the location of the dumpsites that were visited using the Global Positioning System (GPS).
*Tel.: +234(0)8036684498 E-mail: bellomo68@yahoo.com The dumpsites visited have a very close proximity to the residential houses and have been in use for years. The soil samples were picked varying with depths of 0 cm, 10 cm, 20 cm, 30 cm and 40cm below the earth surface which implies that five soil samples were gotten from each location. The samples were collected into air tight containers of length 9 cm and width 7 cm and weighed 240 g each. A meter rule was used to measure the various depths from which the samples were picked. Each sample was crushed into finer particles and sundried(No it should be room dried). After collecting each of this soil samples from different dumpsites, the soil samples were not mixed together i.e. they were separately sundried in order to avoid cross contamination or pollution of the samples. In order to also enhance this, each of the containers was carefully labeled and left for 28 days to ensure that the parent and daughter nuclide in the sample were at secular equilibrium.
MEASUREMENT AND ANALYSIS OF RESULTS
CONCENTRATION OF RADIONUCLIDE IN EACH SOIL SAMPLES VARYING WITH DEPTHS 10 CM, 20 CM, 30 CM, AND 40 CM.
This section shows the result of the analysis carried out by Sodium Iodide (thallium activated) scintillation detector Na(TI)I, 802 series model. The Model 802 Series Scintillation Detector is a hermetically sealed assembly which includes a high resolution NaI(Tl) crystal, a photomultiplier tube, an internal magnetic/ light shield, an aluminum housing, and a 14-pin connector. The 802 series of NaI(Tl) detectors provides high efficiency and uniform response on both the cylindrical and well configurations. Dumpsite 4 Somorin Table 3 shows the concentrations of radionuclide K-40, U-238 and Th-234 with their various depths in dumpsite 1. From table 3, it was observed that K-40 is highest at depth 0 cm which is the surface, U-238 is highest at depth 20 cm and Th-234 is highest at 20 cm. This shows that the radionuclide after leaching down from the surface accumulated at the 20 cm depth. Table 4 showed the concentrations of radionuclide with depth in dumpsite 2 (Adatan). From the table, it was observed that the concentrations of the radionuclide: K-40, U-238 and Th-234 were highest at the 40 cm depth. This may be due to the fact that the radionuclide leached down from the surface and got accumulated at the 40 cm depth due to some physical and chemical processes which was further *Tel.: +234(0)8036684498 E-mail: bellomo68@yahoo.com explained under the discussion. This gave a high tendency of getting surface water and wells contaminated. Table 5 showed the concentrations of radionuclide with depth in dumpsite 3 (Isabo). The table showed that K-40 had highest at depth 20 cm, U-238 had highest at depth 40 cm and Th-234 had highest at depth 30 cm. This showed that the concentrations do not uniformly vary with depth and therefore no particular trend was followed. Table 6 showed the concentrations of radionuclide with depth in dumpsite 4 (Somorin). The table showed that generally, the concentrations of U-238, Th-234 and K-40 were low in dumpsite 4 compared to other locations visited, therefore the residents staying here are safe from the hazards posed by radionuclide from the dumpsites. *Tel.: +234(0)8036684498 E-mail: bellomo68@yahoo.com The gamma absorbed dose rate D (nGy/hr) was calculated using the expression 0. From figures 5 to 9, it could be observed that K-40 has the longest bar followed by Th-234. Uranium-238 was almost not detectable i.e. low concentration and this may be due to weathering and alteration caused by metamorphic process. It could also be observed that Adatan had the highest activity concentrations in all the depths as it had the longest bars in all the depths therefore we can conclude that the people staying at Adatan are at greater risk of being affected by the threats posed by natural radionuclide.
GENERAL DISCUSSION
From depths 0cm-40cm, the average activity concentration of radionuclide at Alogi ranges from 344 to 
CONCLUSION
From the analysis carried out, it was observed that all the samples analyzed at 0 cm depth (surface) from the dumpsites met the safety criteria by UNSCEAR and hence did not pose any threat or radiological hazard to the human health. This conclusion was made because the mean absorbed dose equivalent for soil obtained was 55.5 nGy/hr and the mean annual effective dose obtained was 0.136 mSv/yr and both were found to be below the recommended standard values by UNSCEAR (2000) which were 55.9 nGy/hr and 0.7 mSv/yr. It should also be mentioned that radionuclides are inclined to accumulate in the upper (0-20 cm) and lower soil layers as this was the area of homogenous lithology where a high correlation among natural radionuclide activity concentration is expected. Retention of uranium in the upper and lowest layers is connected with sorption of bivalent uranyl ions to the negative charged surfaces of clay minerals (Vandenhoveet al.2007 ). It has been noticed that radionuclide distribution is connected with particle size distribution which was related to the water infiltration in the 20-40 cm layer. Therefore it could be said that radionuclides were moving through the soil column along which the soil particles with which they were connected. This brings us to the final conclusion that radionuclides may be transported by water to the water table and migrates with ground water flow depending on the type of radionuclide, the composition of the subsurface materials and the rate of groundwater movement which may spread and contaminate wells and surface water. Ideally, as radionuclides leached down, activity concentrations reduces but may be altered again by factors mentioned earlier thereby causing accumulation in some fractions beneath the soil profile which tends to increase activity concentrations.
